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gds, greenschist | ha Andesite, typically felsitic. to the east, divisible into an upper white weathering, 
É | he Clastic facies; composed of agglomerate, conglomerate, nodular limestone, and a lower dark brown weathering, i 
. . Fie . g 
quartzite, and graywacke; locally includes interbedded massive, locally dolomitic limestone. Mainly Pale- } 
marble and rhyolite. ocene in age but locally includes Lower Eocene 1 pe si Jabala Men o== Z 
: | gr Gray and pink, hornblende granite, generally massive, TKt Basalt, rhyolite, andesite, trachyte, and pyroclastics X% } = ) = -Saba (Rudhiim) - 
si 4 + aes, Sees | weathers into bornhardts. Some included rocks have TKt Trap Series and Tawilah Group i \ \ i X = gia 
| , isotopic age of 700-750 m.y. Pr { Manish rg pe à : 
Silasia F i Abundant biotite, li oe =: £2 AS Surah 
: 3 z EA Lee i ; } > 5 rah 
| Hasia Formation Syncline | ad Smale totite, little metamorphosed; isotopic age Kt Mainly deltaic lagoonal to shallow water sandstone and MA i J SEN, ne 
x i 2 aie ; | Toot: ’ ; siltstone with subordinate shal d marl; Th ) | : 
SRouiNY aee o aial piane-ana Cenimo ano prange gn Granite gneiss, gn; granite, gg; gray, many inclusions Tawilah Group (Taouilah Series of famare at al) is 7 n | j TSA WES 
of axis. Dashed where approximately located gg and xenoliths. Weathers into pits and caves: quartz equivalent to d interdigitat rith the Mah 5 j Ws ad li OAE SSS 
hows strain shadows. Synkinematic intrusive, isoto ic S P Ra Pac a ae Ay S Umm Farh NN X 
HR 5 i000 ERAF FASULOP! Group of Eastern Aden Protectorate. In the Western | Wises FE nahatak > SNY 
13° age ERY where sample TA O Aden Protectorate its age is Barremian to probable EAEE E EA 
Amphibolite — dg Granodiorite and diorite, gneissic; many amphibolite Senonian and it unconformably overlies rocks of 
xenoliths; darker phases of gn and gg. Jurassic age or the basement complex. Positive ārai é 
y d Diorite, much epidiorite, layered gabbro, and basic flow equivalency to Cretaceous formations of Saudi Arabija Compiled by the Arabian American Oil Company Compiled by the Arabian American Oil Company Qatar Petroleum Company, Limited, pub- ? Avo NEN vac s & 
\ gb rocks; all of questionable age relationships. Gabbro, gb. not established from U.S. Geological Survey Miscellaneous and based on: lished by the XX Congreso Geologico a as A PINE Y Mitah E- ‘AT Maşāni‘ & 
Monocline bu Highly disturbed, includes serpentinite in the Asir. Ju Upper Jurassic: consists of an upper limestone and marl Geologic Investigation series maps as shown F. “Contribution a la Geologie du Yemen” by Internacional, Tomo II, 1956. In part sup- a ' B Ras Darma z F ; eat 
= ie : bg Includes pillow lavas, minor slate, phyllite, and con- Sequence, a middle marl and shale sequence locally above. F. Geukens published in the Memoires de plemented by later data from other sources. Beilul ~~ “a aS oo” 
= = Trace of axis dashed where approximately located; glomerate. replaced by evaporites, and a lower limestone se- A. Photogeologic mapping reconciled to exten- l'Institut Geologique de l'Universite de n et EE e ~i Na ye 
Abt Schist arrows indicate downfolded side gd Includes andesite, diabase, red and gray slate, conglom- quence; partly equivalent to the Amran Series, Jam, sive field surveys of Arabian American Oil Dea ain, Tome XXT,1960. F i Quennell published Fy ik Department of - eS n ee 
gds erate, minor rhyolite, marble; and andesite porphyry of Yemen. Lower(?) to Middle Jurassic: consists of Sompany: : ; : ay Me teemel ations trom surrounding areas ond Lands and Surveys of Jordan, 1954, and = == Ra { = 
metamorphosed into greenstone, gd; greenschist com- current bedded, partly conglomeratic sandstone with B. Planetable geologic mapping of Arabian supplemented by work of Hatim Kalidi; explained by the “Handbook of the Geology ee í ; z fan Soe l ~ F 
plex, gds. some siltstone, marl, and shale; gradational contact DEPOR Oil Company supplemented by poorly como: eee of Jordan” by D. J. Burdon for the Govern- X 2 Ke é Was See se Z Ra’s Sayia ; 
si Slate, shale, schist, and lenses of limestone and marble: with overlying Amran Series. Equivalent to the E sai iz ee csn ee ment of the Hashemite Kingdom of Jordan. A p> Io SoS aht S eSI 3 7 : E Ë 
tk kosia Sg ; Kohlan Series, Jko, of Yemen C. Reconnaissance field surveys of Arabian tation partly supplemented by ground In part supplemented by “Contribution a la o A z N a\ CSE SAW So hubbat Saylan / Z Z N J { 
SSS | arkose, ar osic sandstone, and conglomerate in the : ae : dais f 7 American Oil Company supplemented by traverses by J.E.G.W. Greenwood, Overseas Géologie de la Transjordanie” by R. Wetzel = vi aq \\Ras Sin an SuN 1S QRABE WSha kh ‘Uthma GSA A ‘a NEG \ 7 
Hali Schist Dug well | lower part; jaspilite interbedded with hematite and Fep€g Predominantly granitic rock of Precambrian(?) age; photogeologic interpretation. Geological Surveys, London, 1960-61, and D. M. Morton, published in “Notes et a aN an Bi'r al Halar% g Ea : ese gies / iF erat ) ( 
all Schis | limestone in upper part. includes some younger Paleozoic granite. Paleozoic Compiled by Glen F. Brown, U.S. Geological |. “Synopsis of the Geology of Eastern Aden Mémoires Sur le Moyen-Orient”, Tome VII, a P == | Ash En ADEN we on f 
am Schistose, derived from greenstone and keratophyre; age based on Potassium/Argon AVEO determined by Survey, from Miscellaneous Geologic Investi- Protectorate” by Z. R. Beydoun pub- Muséum National d’Histoire Naturelle, Raheita” R } : f 
| intruded by granitic rocks of various ages. Dr. N. J. Snelling (Overseas Geological Surveys, gations series maps as shown above. lished by the XXI International Geological Paris 1959. a l! A a J 
| ab Chlorite and sericite schist with albite, abundant quartz London) at Oxford University from muscovite samples D. Field work of the Ministry of Petroleum and Congress, 1960, and from “The Stratigraphy NOTES \ 3 z \ 
| pods, and dikes. Derived from sedimentary rocks. puera at Ras Burum (412 m.y.+40 m.y.) and Ras Natural Resources, Kingdom of Saudi E ct x - ae Pele can ek Copies of this map are available at the Ministry of Petroleum and Mineral 
= = Drilled well 129s wh — Chlorite-sericite schist, amphibolite schist, graphitic schist, larwayn (467 m.y.+25 m.y.) Arabia, and the U.S. Geological Survey, pee Dan isi CLR Boe Affairs, Jiddah and Ad Dammam, Saudi Arabia, and at the U.S.Geological 
Lith Complex | marble, quartzite, slate, jaspilite, conglomerate, and gh Granitic and hybrid rocks supplemented by photogeologic interpre- (oenaide habeas ay i RES Survey, Washington, D.C., U.S.A. The base for this map was published as ; 
interbedded greenstone derived from basalt. Conglom- hr Affected by variable and generally intense granitic ee f J. “The Geology of Oman” by D. M. Morton, Miscellaneous Geologic Investigations Map l-270B-2,1963 and is available 
erate pebbles stretched. invasion and feldspathization REES peed p the U.S. oo B published by the 1959 Fifth World Petroleum at the same places. aa 
wI Metadiorite, metagabbro, and amphibolite with minor dr Dioritie rock and the Arabian American Oil Company ani Congress supplemented at places with later ; ; ; i f 
siliceous slate. Petrographic evidence deas mor a T A aon OE EAA based-on: l l peoonnaiasunce field NES. Elevations in western Ara bia are mostly uncontrolled altimeter readings. 
Dahl than one cycle of metamorphism. ur vatalline limastsna and. Tanal , , E. Reconnaissance field surveys supplemented K. “Symposium on the Geological Occurrence Indicated position of boundary lines not demarcated on the ground are not ay 
9 3 , £ j by photogeologic interpretation. of Oil and Gas, Qatar” by the staff of the necessarily definitive. p$ 
Zz 7 | l | | | i \ 
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coastal region; of Pliocene(?) and Pleistocene age. 
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Tsg Fine sandstone and marl with a basal conglomerate, and detrital limestone with a thin pyritic clay bed; in Kbu Soft, marly, impure limestone including subordinate thin Lithologies variable in distribution and proportion; Qu Terrestrial gravel, sand and clay; talus and fan detritus; To Echinoidal, chalky limestone, marl, gypsum, dolomitic Qa Lava, mainly basaltic, and pyroclastics; scattered cones, 
fresh water ostracodes in upper beds; probably of the east includes marl and shale with sandy limestone. calearenite beds with abundant shell fragments in consist of impure, party siliceous, and vuggy lime- marshes and mud flats; residual chert gravel; loess limestone, and a basal reef deposit with derived Eocene craters, and voleanic bombs 
Pliocene age Chert residuum, limestone, and other gravel cover lower part; soft, fine sandstone in upper part. Prob- stone in places manganese stained; chert at J. and calcareous crusts; and eolian sand Nummulites and chalky limestone. The basal reef Tsm Marly sandstone, sandy marl, sandy limestone and 
Tg Well rounded white quartz pebbles; limited known part of Al Hamād plains. In the west, limestone and ably of Aptian age Gurain, elsewhere forming scree; gravelly, quartzitic, Og Thick gravel beds overlying the southern occurrences of deposit is exposed at Ras ad Daqm; unmapped occur- gypsum; lithologies incompletely known. Probably 
occurrences i dolomite with chert overlie the Aruma Formation Ky Calcarenite interbedded with soft, marly, and impure crossbedded sandstone underlain by soft, friable, Mn basalt, QTb. Of Pleistocene (?) age rence at Ras Madrakah consists of an alternating equivalent to Tsm of Saudi Arabia 
‘ p š south of lat 30°00 N. limestone. Probably of Neocomian age and Fe stained sandstone, some silicified sand and 5 P - sequence of limestone, detrital nummulitic limestone, Ts Thick series of marl, sandstone, and conglomerate with 
Tk Limestone, lacustrine limestone, gypsum, and gravel : A P 3 i i k aE i gravel, and some calcareous sandstone with shelly Qim Terrestrial sandstone and conglomerate overlain by marl and strongly recrystallized, fine-grained limestone; bordinaté:li a! tone: predominant! F Mi 
locally cemented with caliche; of Miocene and Pliocene Dolomite and limestone interbedded with marl and shale. Ks Compact limestone with few thin calcarenite and Pied fee : which consists of varved alternating gypsum and : subordinate limestone; predominantly of Miocene age. 
í i Of lower and middle Eocene age. In the eastern Rub’ coquina beds locally in part dolomitized; abundant debris; in places amorphous gypsum, gypsiferous calcareous clay beds which grade laterally into sand exposures along south coast include rough, buff Locally includes reef limestone and evaporite, for the 
— i iti Í i rite ha es dai sandstone, and gravel, and soft gypsiferous clay. Age : weathering, porous, vuggy, partly silicified limestone + part of MGS buti t Oli I 
Tsm Marly sandstone, sandy marl, and sandy limestone; al Khali, hard, locally dolomitized amor wii interbedded calcarenite with some breccia in basal and origin unknown and gravel towards the borders of the Rift Valley with parse quarts grains T ag of M ae nt in pas A o aee n 
5 4 > i S common nummulitic chert. In Qatar Peninsula an part. Probably of Neocomian age . f Tb Olivine basalt with some interbedded clay; overlain b : , a ufar, generally consists almost entirely of chalky 
2 i ane in ona PEE A PEF parts of the northeastern Rub’ al Khali, Dammam ie Hith Anhydrite, massive, Jhi; only outerop known is MP:s Crossbedded, locally conglomeratic, friable sandstone; Q younger basèlt flows with numerous a k beds ard Tmi Upper part consists of elastic rocks and nummulitic limestone of predominantly Oligocene age 
West, Phe ucen eau ae AOSE ion ofl d middle E d 7 Pe < Pe crossbedded, commonly micaceous sandstone in upper : limestone north of ‘Ibri and typically at Al Buraymi. i ‘+h interbedded 
Hadrukh Formations. In Rub’ al Khali distribution a iit a Tdr e Bocene-Age.mappe Ja the overhanging face of Dahl Hīt near Ar Riyād. and lower parts; local silty shale and marl at base volcanic cones Middle part consiste of marl and rubbly limestone Tha Yellow and varie; te shale and marl ro aena 
incompletely known; may include lake deposits, Q.. with Rus orea Aa Il dolomitic i Arab Formation, Ja, anhydrite and gypsum inter- ‘Age unknown; formation bracketed by Cretaceous Tsm Lacustrine-deltaic conglomerate, sand, marl, and clay; with abundant Nummulites; top of middle section EaP a net ee eee Forma. 
In Al Hūj area includes sandy limestone grading to Mari, chalky limestone, and gypsum, all dolomitic in bedded with limestone, dolomite, and calearenite, Aruma Formation and Devonian Jauf Formation calcareous sandstone, some sandy limestone, conglo- removed by erosion. Lower part consists of chalky pel erie a o 
calcareous sandstone overlying shaly, silty beds; varying extent; chert and geodal quartz locally commonly brecciated by solution-collapse; in places ; . ` š i merate, and shale; locally includes gypsum i iraestone ; erone shala; dolomite. abd tion of Saudi Arabia 3 
locally resembles duricrust, Qd; locally includes con- common in basal part; of Lower Eocene age may include unrecognized, thin remnants of Sulaiy Pk Limestone, interbedded impure limestone, dolomite, marl, A í ; mari, Amesrone, SSRs S wee Thi Lithologically difficult to separate where intervening 
1 fanel t : a 4 bris f Taatand P E Alois I Formation g gypsiferous clay, and in places gypsum; at places a Tic Cherty limestone, chalk with some nodular chert, marl, dolomitic marl. Paleocene consists of fossiliferous kus Formation absent 
glomerate, anglomera e and debris from Jauti ani Limestone, dolomitic limestone, and dolomite. Tu À 1 ; ; ; sandstone and shale unit in basal part with some and nummulitie limestone; includes some commonly marl overlying massive, nodular, boulder-weathering, ; 
Sakaka Formations ; ; northern Arabia includes many chert zones and sili- Jj Compact limestone with some interbedded calcarenite; fossil wood west of long 45°00’E. South of lat 21°00'N. sandy limestone, marl, and clay in upper part fossiliferous limestone; equivalent to part of the Umm Tdr Fine-grained, hard, dense to vuggy limestone; locally 
Thf Sandy marl and rubbly sandy limestone with subordinate ceous dolomite lenses : ; near top includes aN dolomite pena So grades to massive, locally crossbedded, commonly TKb Eocene and Paleocene: chalk, cherty limestone, num- er Radhuma Formation of Saudi Arabia royaal and Somuaa e AR ERA tae be 
coaren AID ne B E ora quartz South of lat 27°00'N. fancies with ees gee colo ae sien ean ds A ae eye Rand ee calcareous sandstone with interbedded shale and mulitic limestone, and some interbedded marl; marl TKs Area west of Ras al Hadd consists of complex lithology eave ee ed sn a RE 
gravel beds in lower par 0 iocene(? age mite unit at top. outh of lat 24°00'N. m e a saat g ead ee with subordinate claystone; thin, sandy limestone and chert in basal and chalk with common nodular chert zones. Danian (?) composed of Tertiary and Cretaceous sedimentary ncam stel known in Bob me Khali: includes lime- 
Tf Shale, sand, and sandy limestone in southeastern Iraq. lower parts grade to quartzite with subor inate soft, dol E TT ook ica siken zones and in part with some fossil wood. At about lat 21°00'N. to Coniacian(?): cherty chalk, crystalline limestone, rocks with granite and gneiss in uncertain relation- stone P a va Stites. Local includes Tsm, Tsm 
In Kuwait: fossiliferous clay, silt, and fine-grained marly sandstone. North of lat 27°00 N. aen ie aie ae eee eee basal member consists of cherty, fragmental lime- and marble (in central Jordan); extensive phosphatic ship and evap . y , eae 
sand; believed equivalent to Lower Fars Formation chalky limestone, dolomite, dolomitic and shaly marl, p i ES i i PERN $ Me stone, dolomite, partly gypsiferous shale with sand- marl with chalk and limestone (Maestrichtian); chalk Kse Ophiolite suite and serpentinite including variable bs r 
of southwest Iran; of lower to middle Miocene age and shale; partly fossiliferous limestone, coquina, a ed a .» do om e poe o m ic-calcarenitic stone at several levels; locally includes some partly and marly limestone with abundant chert beds; bitu- Geoucrences vf pillow lava (some with columna” Tr Massive gypsum with occasional chert bands and marly 
Td Marl and clay, subordinate sandstone, marly and chalky penne ren ane a pees aa iu : TTMS pS ena eer o uae gian age mammillary quartzitic hematite minous marl and chalky limestone structure), gabbro, and diorite; includes some other layers; limestone beds locally occur near top and base; 
limestone, and coquina; of Miocene age ay s Saai da a n RA AT Jeria H an aie cae ee a a Pw Partly crossbedded, locally conglomeratic sandstone; Kaj Turonian: fossiliferous and crystalline limestone and ultrabasic rock types A gst Hid gala te face car on Pee 
Th Caleareous, silty sandstone, sandy limestone, and sandy lower part extending westward in reduced thickness middle and upper parts, colonial corals common: includes common quartz granule and pebble zones, dolomite grading southward to limestone and marl, Kh Predominantly a radiolarite series with thick chert; he Rus Peston of he peer ag Of Lower 
marl; locally cherty; of Miocene(?) age where it apparently wedges out near the Jordan South of lat 20°00’N. pre dow nantly compact Hmestóne and thin, silty to shaly horizons; at places case- shale, and sandstone. Cenomanian: fossiliferous lime- includes with varying distribution finely detrital lime- Eocene aré 
itie li i ili r ` : : i : A i hardened and with limonite- and hematite- cemented stone and interbedded marl with dolomitic limestone; ilicified mud “micro” l te, and g 
Tic Nummulitic limestone with siliceous beds and at places border; the sandstone includes interbedded shale and with numerous oolite and calecarenite horizons in- : : o f $ stone, silicified mudstone, “micro” conglomerate, a ; : a F , 
geodal zones. In the northwest includes an upper siltstone with chert zones at several levels. Of ludi l and stromat dat levelant zones and concretions; at Khashm Khatmah includes southward consists of dolomite, shale and interbedded reworked Cretaceous to Permian fauna. In basal part Tj Caleareous shale with beds of foraminiferal limestone; 
mabao Sanoiy Sandy (mesons, chalk, manl eaan and Maestric hiini ape . Gy ing sore an i e: oporold a é and then s; In two igneous and metamorphic boulder zones limestone, and marl overlain by shale and gypsum marl and sandy marl grade into breccia and conglo- in places becomes chalky with slightly massive | 
' ' ' Quart i d tó in pl bedded; includes dis of chert and eilicified soral West of lone 45°00" E Dj Upper member: limestone with several dolomitized algal transition beds ranging upward to the Turonian merate; at places includes some massive blue limestone DE ; eno e of P age. 30° 
uartz sandstone in places crossbedded,; in e z 1 : V É E. € : n 3 $ è i A ; artly equivalent to the upper part o e Ummer — 
-~ Bandar-e Maʻshūr Asiab Á persed quartz pebbles interbedded with varicolored predominantly thin-bedded oolite calcarenite with zones interbedded with silty shale and subordinate Kha Multicolored, poorly cemented, commonly crossbedded, and shale with subordinate sandstone, chert and Radhuma Formation of Saudi Arabia 
$ "Sy b shale and some thin dolomite beds; platy ironstone abundant colonial corals. Predominantly of Oxfordian sandstone. Middle member: silty shale with sub- coarse sandstone with occasional thin interbeds of chalcedonic chert. Entire complex commonly chaotically kb 4 Nae kard i wi 
npa Be SN zones at several levels. In-vicinity of lat 28°00N age ordinate sandstone and siltstone. Lower member: sandy, locally glauconitic, marl and shale; a few thin, slumped and contorted; includes limited occurrences Tu Thic edde , massive, hard, compact, partly recrystal- 
Bandar-e Shahptgo aas X ; E a A : i : ; B haroidal li ith i igal marly, and dolomitic limestone beds in the middle part of basic igneous intrusions. Huge, slumped masses lized limestone; in Wadi Hadramaut, southward and 
z includes a distinctive golden tan limestone and dolo Jtm Massive, compact limestone; includes a basal marly saccharoidal limestone with prominent algal or coral } 5 : : : 3 ivisible i hi heri 
i i i iti f . te : i : ds i dded with sil < shal d contain Albian fossils. After Wetzel and Morton. of Permian to Jurassic rocks common in upper part of to the east, divisible into an upper white weathering, 
mite unit and north of Qiba some lateritic clay and member and in places thin calcarenite beds; colonial reef mounds interbedded with siltstone; shale an nodular limestone, and a lower dark brown weathering 
adan bauxite. Of Cenomanian age corals in situ at many levels. South of lat 20°00'N. silty limestone at base. At Al Haj upper and lower OE Lower Stare ee are s complex F : : massive, locally dolomitic limestone. Mainly Pale- 
j s fl °00'N F f l bedded includes a basal unit of interbedded sandstone and members become more sandy and argillaceous. At Jkz Jurassic: sandstone, shale, and thin limestone overlain Kim Upper part consists of marly limestone, local reef lime- ihe f : p 
outh of lat 20 . consists of commonly cross e ar A : ne, f P cet ocene in age but locally includes Lower Eocene. In 
; A si A ‘ locall ly dol d. North places crossbedded sandstone is capped by thin, locally by commonly siliceous limestone with interbedded stone, and marl at Jubayl Fuhūd; includes a basal ae s : , 
sandstone with quartzite zones; in places ironstone sandy limestone locally strongly dolomitized. Nort ees 3 3 raus i : the Dhufar region includes limestone facies equiva- 
and quartz pebble conglomerate zones at several of lat 27°00'N., near Qiba, formation thins to shale, oolitic limestone marly limestone, dolomite, marl, and shale; of Liassic sandstone southeastward. Middle part consists of lent to the Joma’ Formation of the Rosters Aden 
2 levels; few thin shale bands develop southward; may impure limestone and dolomite at top. Of Callovian Dt Tawil Sandstone Member, Dt, at top includes strongly to Callovian age. Triassic: deltaic, coarse, crossbedded marly limestone and marl, with a thin basal sandstone. Protectorate 2 
o include unrecognized units of the Aruma Formation age DSOt crossbedded sandstone with common quartz pebble sandstone with interbedded marl and shale; sandy and Lower part consists of chalky limestone and porous a é iind doddinn Taviak Grou 
Sandstone interbedäed with varcolored shale: ironstone Jd Limestone with interbedded, partly oolitic calcarenite zones and interbedded, thin, shaly siltstone units; locally gypsiferous shale; limestone and dolomite with dolomitic and pellety limestone. At Al Jabal Al Qu ravel and sand partially g p 
pa SS ea ais i alt : ironstone concretions at several levels more common interbedded shale and marl Akhdar in mountain region north of lat 23°00’N.: Kt : 
at several levels. A thin sideritic sandstone member and shale; olive-drab clay-shale member near top. ironstone co Ons Au Severa : a : A f 1 i llety li : ` ; 
occurs in upper middle part. Of Aptian and Albian North and south from lat 25°00’N: and lat 22°30'N., in lower part; of Devonian age. Tabuk Formation, DSOt Poorly cemented sandstone and hard, locally glauconitic middle part consists of marly, massive, pe ety ime- Kt In Aden Protectorates consists mainly of deltaic | 
age respectively, limestone and shale grade to sandstone DSOt, comprises lower part of formation. Units from sandstone and indurated shale; southward in Saudi stone and dolomitic limestone with radiolarian limestone lagoonal to shallow water sandstone and siltstone 
until section is entirely sandstone and varicolored top to base: fine sandstone with abundant Scolithus Arabia composed of alternating sandstone and shale at see cera perce eee! mountain front by a E 1 abae, marl, ae EE tongues 
Pyne” i i i tigilites) at many levels; interbedded fine sandstone with graptolitic zones reworked gravel and other Quaternary units which increase in thickness eastward a e expense 
— Kazerin , shale with subordinate platy ironstone beds. Of ( : y LEVES; she , : á ; A 
SQ ( Bajocian and Bathonian age boas a and shale (8a EraDIO E P asad O€ur Coarse, well bedded, locally micaceous sandstone with KJm Ai unit ER to bare: a EAE with ai EE aces Goan oe a 
3 zani Jm Golden brown limestone, calcarenite, and dolomite form silty and micaceous shale (several graptolltic zones), common ferro-manganese staining (Umm Sahm Sand- reccia at top; chalky, shelly and pellet-oolitic lime- S ; a : - 
i = upper and lower members; middle member consists with interbedsof fine micaceous sandetone and silt- stone) overlying coarse, poorly cemented, massive stones; crystalline and lithographic limestones; lime- tongues die out westward and are absent in Western — 29° 
= S of dark brick-red silty shale and thin sandstone beds: stone; massive sandstone and partly crossbedded sandstone with gravel lenses; strongly jointed and stone breccia-conglomerate with minor fine limestone. Aden Protectorate. The Tawilah Group (Taouilah 
ae = : P 4 sandstone with interbedded silty, micaceous sandstone; h ‘stincti ded f R Sand- Exact top of formation at Ruus al Jibal (type section) Series of Lamare et al) is equivalent to and inter- 
uraynīyah : upper and lower members grade southward into shale EA i i weathers to distinctive rounded forms (Ram San yp hae k 
Ŝ-Faylakah (Fulaykā’) and sandstone. South of about lat 22°00’N. Marrat calcareous, graptolitic, silty shale with a few thin stone); locally sandstones indistinguishable is undefined: interval eroded. In part equivalent to digitates with the Mahra Group of the easternmost 
ee F : : SE A : impure limestone beds. Uppermost part probably of ‘ : ; subsurface Riyadh and Thamama Groups of Qatar part of the Eastern Aden Protectorate. Tawilah 
ped oe 5 ‘ormation cannot be distinguished from the overlying ; €q Tripartite. Upper part: coarse, crossbedded, at places ite : : i i i 
Dhruma Formation and underlying Minjur Sandstones Devonian age micaceous sandstone with some interbedded shale; (Dukhan oil field). At J. Akhdar includes an Aptian- Group unconformably overlies rocks of Jurassic age 
Of Toarcian age ` O€s Predominantly crossbedded sandstone with thin quartz locally thin black and brown manganese beds hest Albian contact. Of Kimmeridgian to Aptian age. i ee a oa angen a e sad 
i „i i : igs A S it: i i cenne i J strichtian age. Positive equivalency to ace 
Jkm Massive, usually crossbedded sandstone with irregularly Sor EOM ay a in upper Parti asters a thin base. Middle part (Burj Limestone): marine, consisting Lower unit: a chy al gore a a with Tapuiaciuee si Saud Arabia not hiked 
distributed varicolored shale, sandy shale, and shaly shale unit; re ead ip to sandstone formations west of micaceous shale and marl overlain by hard, locally common: pe A e salen y pl fas y nater h- f 
sandstone units; subordinate ironstone at several of long 42°00'E. unknown , siliceous, limestone and dolomite; locally, in Jordan, Spares hic 4 o chert e ay ii s in upper beds; Km In Eastern Aden Protectorate: restricted to eastern- 
levels; some sandstone beds contain abundant quartz O€ur Upper part (Umm Sahm Sandstone): crossbedded with separates Upper and Lower Quweira Sandstone; of i ographic, dolomitic and sandy limestone near base. most part; consists of carbonate formations with 
pebbles local shale lenses; rare “Cruziana” tracks; weathers Middle Cambrian age. Lower part: conglomerate, Rang ont ari to Marrat through Jubaila Forma- subordinate shale and sandstone. The sandstone 
Rj Sandstone, interbedded siltstone, and shale with sub- to hos ei! _ part eee meena canon grit, coarse sandstone, and some micaceous sandstone Ta of Saudi Arabia. Of Liassic to Kimmeridgian aa hii at the EATS the n ee 
š ; beds: : sys strongly jointed, continental san stone; weat ers to : ee : o merge into clas ic orma ions o e awl ah xroup. 
ere limestone eds; arenaceous Sonte and oolitic distinetive rounded forms. May be equivalent to all ss Well cemented, arkosic conglomerate containing igneous ; ; Mahra Group is equivalent to and interdigitates 
andstone in uppermost part; thin, platy ironstone or part of the Saq Sandstone and metamorphic rock pebbles, and interbedded arkosic Ju At Haushi: dolomite and limestone of Bathonian to westward withthe Tawilah Group. In Dhufar: the 
abundant in upper part. Northward grades to lime- p aq N i sandstone; locally intruded by numerous dolerite dikes lower Upper Jurassic age. At Nafun: limestone of A 3 es The Mahra G 
Pa h ; : € M t ssbedded dstone: locally silty with b ; 4 ane A $ : g g g proportion of clastics increases. e Mahra Group 
fee = stone, subordinate dolomite, and shale with several q assive to crossbedded sandstone; y y and minor intrusives consisting of diabase-porphyrite, Bathonian age. A thin clastic unit, at the base of the unconformably overlies rocks of Jurassic age or the 
SS e ee anhydrite members in upper part. West of about common conglomerate zones of quartz and feldspar, augite-nepheline syenite, and appinite Jurassic, is everywhere present in these areas. At ` basement complex: of Barremian to Maestrichtian age 
rawr a}Mufattah long 45°00’E. consists of sandstone, shale, sandy lime- locally grades to sub-graywacke. South of lat 28°00'N. €a Gray and red granite and granodiorite; includes gneiss Jabel Al Akhdar: pellety limestone with some dolomitic ie ae S 
p y g g ; g , o 
eee stone, and dolomite; in places includes bedded gypsum, includes citrine, and quartz pebbles. May be all or garnetiferous biotite schist, mica, tale and chlorite bands, of Upper Jurassic age; marly and dolomitic Ju Upper Jurassic: consists of an upper limestone and marl — 28 
arenaceous oolite, and 6olitic sandstone in upper part in part equivalent to the Saq Sandstone schists; numerous dolerite and porphyry dikes limestones with fine sandstone and shale in the middle, formation, a middle marl and shale formation locally 
RPs Brick-red shale, massive shale with subordinate silt- €s Massive, locally crossbedded, cliff-forming sandstone of Bathonian age; no visible unconformity at base PEPA td pea ee Sop ower Uaa ae tiOr 
stone, and fine sandstone in lower part; in northern sos hae Shin eaten beni o D ion RP Triassic: (top to base) sandy, shaly limestone with versed. Lower(?) to Middle Jurassic: Ronsistacof 
region of outcrop, gypsum beds occur in middle and the at ying T E aT complex; may be in par OMAN phosphatic nodules; finely crystalline and rubbly current bedded, partly conglomeratic sandstone with 
lower parts; thin dolomite beds at several levels. equiva ent to t i aq San stone (Includes part of Dhufar) limestone with marly shale; argillaceous limestone jani eoe e, ad tale: case upward Sii 
Southward includes subordinate silty limestone inter- €h Sedimentary and igneous rocks in dome complex: at Qe Eolian sand, commonly mobile (common corals and stromatoporoids), marl and sand- out apparent break into overlying Amran Group. 
GAl I p it and Saudi Arabi d Kuwait Neutral Zi E a A EA p a o Qu Gravel, sand, and r X ae ied R am C. aes Partly equivalent to the Kohlan Series, Jko, of Yemen 
n Kuwait and Saudi Arabian and Kuwait Neutral Zone i : $ bag QTag Recent gravel and alluvium deposits partially masking and dolomite; includes Elphinstone Group an ai : h 
several small but prominent monadnock-like Jibal abundant eolian calcarenite, and subordinate dolomite rocks of Miocene age. Includes extensive coarse gravel Limestone of Ruus al Jibal. Elsewhere includes platy Rg je asa a i nn aA 
\ : consist of limestone, sandstone, chert, and gypsum. eet iar the soaacimonag ues phi? tae The and conglomerate of Miocene and Pliocene age over- limestone and phyllite at Saih Hatat and dolomitized sedimentary rocks, shale, and tuffaceous rocks; in- 
[Qi Farisyah predominant igneous rocks Include Ciscontinuous lying marine Miocene at Jubayl Fuhid and extending pellet limestone at Jabel Al Akhdar. tud distincti 1 dolomiti its 
: ieee A masses of rhyolite, quartzite, and chlorite schist ; . i z : p i cludes two distinctive calcareous dolomitic units. 
: - i __„Kangān Anhydvit d : f -narta mantle with along mountain pediment Permian: fine-grained argillaceous limestone and dolo- Gharish Group to the west: consists of metasedi- 
ne j a. SA PINNE qocunisual Tigh) a BrE eE TI Predominantly detrital limestone and evaporite in lower mitized limestone with some shale, underlain by a ments including patchy amphibolite, schist, phyllite, 
eae K a a hematite and psilomelane occur in the sandstone and part which is equivalent to the Lower Fars. Lower thick series of saccharoidal dolomite with some fine- quartzite, and phlogopite marble; all Gharish Group 
Ss ee eee oS ‘Arabiyah siltstone units with rare unidentifiable Foraminifera part consists of limestone, chalk, and marl of Burdi- grained and oolitic limestone; includes Hagil Limestone units are usually affected by low grade regional 
Selenide a E a Unio, and Viviparus. Occurrences of similar lithology galian age. South of about lat 20°00’N. includes beds and Bih Dolomite of Ruus al Jibal. At Saih Hatat metamorphism and believed to be westward equiva- 
$ © . a known elsewhere in the Persian Gulf region of Oligocene age exposed in bottoms of windows and and Jabel Al Akhdar: dolomitic limestone with fossil- lents to the Ghabar Group. Both groups are folded, 
; N Nakhl-e Tagh hollows eroded through the Miocene rocks at surface, Doe a O limestone; phyllite and cleaved, and of variable thickness 27° 
EON 3 and in the bottoms of entrenched widyān in general Sempr babe cea ImeRrOne , fete . Pehs A thick series of contorted and highly cleaved sand- 
draining northward along the dip slope from the Pzu In mountain region the Permian and Triassic consist of stone, graywacke, shale, and mudstone; includes | 
coastal escarpment dolomite and dolomitic limestone in upper part with a quartz veins. Occurrences at El Hota and Ain Sarit 
(East of Rift Valley) \ clastic development in lower part. Triassic is absent in Dhufar; believed equivalent to Ghabar and Gharish 
Qe Eolian sand, commonly mobile in the southeastern desert region where Permian lime- Groups of southwest Hadhramaut 
stone oe a, tlre a o and a Pep€g Predominantly granitic rock of Precambrian(?) age; 
4 ne } SequSnee o EN ad a a is Sequenceree includes some younger Paleozoic granites. Paleozoic 
Ds ee Pe efi EEN | | unconformably on clastic rocks of believed Cambrian age based on Potassium/Argon ratio determined by 
o i a g ti and Ordovician age which in turn rest unconformably fi , 
ee \ koa i + terbedded dolomite-clasti i f babi Dr. N. J. Snelling (Overseas Geological Surveys, 
= : ; yl i nban ago a at e a Proven Loton) at Oxford University from muscovite 
isis a E i i ; samples, collected at Ras Burum (412 m.y.+40 m.y.) 
Seer eae aes ao i Pm Top to bottom: series of interbedded quartzose sandstone, and Ras Sharwayn (467 m.y.+25 m.y.) 
à J SEELEN conglomeratic sandstone, shale and siltstone, with a vs Andesite and basalt with subordinate acidic lava, 
QO 
pm ` Hani: distinctive zone of ochre chert pebbles near top; thick 
sal Qulay'áah =C—~_— Pai 7 porphyry, and tuff 
Seer ae shale and mudstone with interbedded conglomeratic : di SR f 
pa see sandstone and siltstone; series of sandstone, shale and th aati er and conta metase mei petra 
= agnum BA E ee siltstone with thick conglomerate, containing pebbles graphitic ist, preset P wee Maroy 
A e e e E of basement rocks, at the base; age probably Ordovi- calcareous beds with chert bands, and associated 
Tear. phd RAS TANNURAH HEE cian or younger; occurrence near Murbat in Dhufar voleanics. Considered equivalent to the metamorphic 
q Tarat. Se ai st Á rocks, mr, of Western Aden Protectorate and believed | 26° 
E D oins = ease part equivalent to rocks, ur, of Yemen 
mmam Ba sfeis alsin! = gs At Ras Sharwayn, Murbat, and Kuria-Muria Islands: 
i fe = : : eau ee eed schist, banded. gneiss, quartzite, variably meta- 
J Be a mi Son Qe etiak Sand, commonly mobile morphosed; includes some younger rocks, Pep€g, and 
}Kbubar “al Muharraq pr Aee A 4 dikes 
Al Muharra = ; Qu Fossiliferous raised beaches, reef and river terraces in ggs Gneiss, granitic rock, and schist with subordinate 
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